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Abstract of JP20021 92367 

PROBLEM TO BE SOLVED: To provide a 
laser beam machining method capable of 
cutting a substrate without developing a crack, 
deviating from a predetermined line for welding 
or cutting on the substrate surface. 
SOLUTION: The laser beam machining 
method is characterized in that a condensing 
point P is made to agree with the inside part of 
a substrate 1 whose surface 3 is formed with a 
circuit part 2 and whose back face 21 is stuck 
with a dicing film 4, a laser beam L having 
permeability against the dicing film 4 is made 
incident from the back face 21 through the 
dicing film 4, and a melting treatment area 13 
by multiple photon absorbtion is formed inside 
the substrate 1 along the predetermined line 5 
for cutting of the substrate 1 . 
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Ml:**4*ftWt, ttBtt»*>-Hc»LTaii 
it U— tfft*«HBtt»i/— h LTffi8S*« 
©WEMnfr&A*t*1i\ «rE*«<D«IRTS^-f 

»or«rE*«(Drt»ic*^»j|xfz**afeir««*» 

fflttfl x i ob (W/cra2) m±T?^o/<;ux*gA<1 /is 
3^6 Alt* TOEIIttiDWW^se^-f >lz;ft-3T«HB 

WSE*<1 x 1 08 (W/cm 2 ) i^-t-t?^o/<;uxtg^)<1 s 

U— If **WEIB»S/- h £tt LrmESffi(7)MESoi 
*6A»*t*. Jt5E£ffiO^R^S^>(z;ttoriftE 
tt«ca>A9lc»|kA3B«i««-*tr3cKa«$»A'r«x 
B*«*** U— tfiJDX*a o 

SflEtfl x 1 08 (W/cmZ) J*L±rfro/<;uxipg# 1 ns&L 30 

-tf**«TEtt#->- h** LtltBMM)MCn» 
&A»S*, l»E»«<D«IBf*3E9-f >lc»oT»E» 

**fc**«**»j«**xas«iL*. u— Mnx* 

CiS#Ji5] WEtt»$/-ha>*»i** #y*b7-f 
y Jg<b bf — — i%-r*t^ 1 o<D*m-efc 
« - 1 &ft&± * %m*m i - 4 a>ix-r*i*M^E*<D u 

— tfAPX^jio 40 

[»«ae] mE%Kii««»A-r«xatt % fftetg 
r^s^-* >i3»-D-cmE»fi*«Bff-r*«iKxas<i 
n*m -5©L^*t^rcE*(DU— tfAnx* 

So 

[BHaBfattBwn 
[0001] 

^Sffi^if] ¥«tt#*4S«u 

tfftixifrftizB-r £<, 

[0002] 50 



[tt*a>tt»] u— 1fJSffla>-oic«Rrt<fcy. u— 9 s 
#^xy\a>affifc^ja*tLfci|£#«:iR^(D5*. ±E« 

mm mizitm^- « « »tt ^ ^ « . 

[O 0 0 3] 

iht*-5^*<b Lt, #U*_f£. WBH 2000-21 952 
8§Wffl2 0 0 0-1 54 67#^«fcBa^**L 
fcU— »f^**«K^a^fc* 0 C:h£a>4**W!>«JR* 

arte, »«a>«Bf-r*«W*u--if5feic < fcyin»L. 
*Lr»«*/tffl-r-&Ctklz«fey. Atta/tOR-r^ttR 

[0004] l*u zft^cz^fg^R^&rii. £ 

^H6(D«K*ftT?C4VJSA*x*^«-3&<**i\fl!) 

[0 0 0 5] **^0)g«ifi. S«0)SBlz^S«:n 

If ft!X** *SMW 5 Cirt^o 
[0 0 0 6] 

[BB*»at-r *»8bic««u— tfmx 

*i^oMi=*»*>- h3Wteyftnt6*Lfc*«©M»r= 

U— If * £ h £tt Lt££(DSl^ £ ASt * 

[0 0 0 7] *«Wlz«*U— »fiPX*aizJ:*Ltf, £ 
TOttfct**«fcMWH-r* = tlz«fc y , ftHOMPl: 

*cti<T?*«. *«HBlc«*u— •fapx^afCcfcsh 

*«lMt* = 4:fcJ:y % »«t«R-r*zfc4<-e** Q cfc 
or. ltKM/h*<c*"C*«[*«jR-r*c:i:A^-e#*(D 
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X. £ffi(D8Slc«8r^£^>fr&*;Kf::^&gftiiJ 
*v£S8££t!-<5 d t ft < SfficD^JBfA^^.t 
[0008] £fc. Wjnxrfr&icj;* 

— tf3fe3!l<li^:^i:*qRJlX*^^ftL^©•^. g«<DSSA<j§H4 
-T^wirlift^o ftfc\ ft%A&f±U— tf3feA^JfeLfc 

tL< l±I^SlH-3lf!8l-5l^*vfc|gTf t, J: I* U ffiiSO It 
"Ct^l^o 10 

[0 0 0 9] **wi=«*u— tf*IX*ai=«fc 
©Kffifr e. Alt *tt- Steoaffiic^jS* 

<5„ 20 
[OOI 0] «fimx:££l*, asicm 

; f-7 I /<-1'XXIimfii/<a'— >A^fi£**v*\-3»Sl=*S3t 

h Mfc U # It *tfcg|S0> ffi l=*3fejSi s 
"C» X 1 0 8 (W/c 

m2) m±T-*>o/^UXteA<1 //s&T<0&frT*. **3fi> 
- Mc&L-CSiai±£*ni-.5 U— tf*£«i3t->- 
LTgffia>RB5fri=>A8*£-fe»\ SSOT^Bf^^-rxc 

[ooi 1] u— tf*nx^i=**itf. £ 30 

9— Sffi*<1 x 1 o 8 (W/cm*) Kl±-eA^/<;U^.i|iS7!)<1 

*<«^-T-5„ -CD3t^MSffll=J:yS*5<DrtS|5|-!»U-r 

fe-5©tr, **iSlc«SU-1fftlX^lc«fctL«. £fc 
<0^Slcj§i8t^«]Bf : ?^^-1' VA^^Jifc^&^ftfMx 
£SE£*-fcf--5C±:ft<. U-ifftlX^Plfilirfti,., z.<D 40 
U-1f*nx^fl)Sffit Lri±. mi*. 

[OO 1 2] £&lc, *36WI=ffi4U— ifimx^l^J: 

ItLTUSfctt. K&tiy- h-ei±U— tfftjWStA,,!:® 
&*lftlV J:oT. U-1f3fe^*S^->-h^LTStE 

flfcttT-x/ W XXI±SWI/<$ — L/— If JtA^SSI 
-r^Cb^pTSIirft*. C<0i:#, *S3iv- h<JD 50 



•5. 

[oo 1 3] *»b^|c^^ u~ tfftix^jili. 

r, ^it^icfcit^e— t^i-mmtti x 1 os (w/c 

- hlc»LT3liatt$-Wr-S>U-if3fc^*6S*>- Y-^it 
[OO 1 4] *«S?II=«4U— tfftlX^5£l=J:^lf. £ 

tso>rtffl!irm3fe^$^-a-c. mftMucfci+stf— 

7-^1 x i o 8 (W/cm*) Jil±-C^-3/^U^.i|iiA<1 
//sJa.TO^frT?U— tfjfe^ffBltLT^.5. cfco-C. £ 

IEIBI=«-5U— ffJnx^ict+Llf. ssoascugM 
■V WBf ^ >fr t> ^Sft fllti * S££ * 1± i) 
:ift<. u— tFJnxA<pr^i:ft^. crou— tfinx^ 

[OOI 5] ££1^ **BJI^*U— ffADX^ICfc 
*ilf. *SS->-Klc*JLTSiS14*Wr-5U— tf3fe^S§ 

it Lti^fctfK tt»->- ^r•(i^-if3feA<l^<t^i:K 

**tftt^ J:oT, U— tf***SS->— l-^LTSffi 
a>S®A^AIt*-t*-5c.»:A^#, Sffiwaffil^ff^lS* 
ttfcS^/NV^XIiSffi/^ U— tf^ 
■T€)Ci:At5r«li:ft5 0 «S«->-H© 

•So 

[oo 1 6] *^ic^s u— »fj!iax^5Si±. 

T, *3fc^l3j3lt^e-^/<9— x 1 o» (W/c 
ra2) JJli-e^o/^uxiliSA^I nsJUT<DSfeftr% 

rSSro»SA^t>AI^3?■ti•. S«©«]Bi^S^'f 

[oo i 7] iftoJifsmz&tiit^ s 

•^-^gA^l x i o« CW/cni*) Jil±r-^o/^ux$S*n 
nsJilTro^-eU— tfife^?lltLrL^S„ ^IglEOTJ^ 
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»*ifc ftll*i t«4t S c i 4 < % u— ««tox 
tf«Iffi<tft£ 0 !«JDX*;£(Dgfi£: LTIi. 

[ooi 8] Mnx^ftlcj: 

£*ifti\> ^T, U-1f3fe h^LTSfi 
*ifc«ff/WXX i±m«/ « * — > t U— If 6 «B 

*-*d£j&<nr*6<kft*c ciDd:^ ttfv-ho 

K»^*B**R6ih**i*. ftfc\ Wf/Wxtii, 

[0019] -hE*»wic«*u-iflnx*aicaffl-e 
r J^"Lx^-r "J £<b fcf ;u jRO l vr*tfr 1 o 

[0020] 3dra««»ja-r«xatt. wirwfc9-r 

t,«fci\, aH««^fiKxSfcfc^T«ffiS-«JBfe^*ix 
dttttKXBlc J: y ttBJiX*! 

ct4< ttCattKtfWtt* ft*o 

[0 O 2 1 ] 

[«W0)^lfi<D^ffi] filT\ :MM16>*FSftftIfcJ»ftlc 
o^TBffi*JBivcKisil-r*. *ftlt»ttrc«4u— tf 
Aax^Sii, **TOttf=£y*X«tt*MftLTi* 
<5o ****ttl*U-1f*©Si*ft#*lc**< Lfc» 

»icKB-r*. 

[0022] *t^<oqRiixa)/<> -v ^ ^Eg £ y ^ft^y- 

<D x *;u^— h i/ /jx £ i\ <fc A^ffj Ic® IB i ft « a £o 
T\ »»fc«Jtt/»<±i:*ftftl*hy>EG-eft* 0 LA> 

ir%>bnhi/>EG<D§kft- (n=2. 3, 4, -.- - -efc 

Arce— cw/cm2) -wtf-y. w^iie- 

^/<9-«K3&<1 X 1 08 (W/Cffl2) fcl±<D*f*-C***- 

U~1f3te<Z> 1 /axaty«)x*;i/*- ) -r (U— tf5fe 
*. aUKXatt** L/-if*a>SffiI*u— !f*<D 



£*j£<D«JKifi (W/cm2) T-2fei££ 0 
[0 0 2 3] Z<D<fc5tt***flRJtt*«ffl-r**Sltt» 

itt^-T^o 01 lfanx*<BSffii <0¥®B-efe 

y. B2itBi \^-rm«LMo\\-\m\zi&^tz«ma 
t?fey. iS3fiu— -tf aqx&cd&s 1 o>¥ffiH-efcy.. 

B 4 |*B 3 1 <B I V- 1 V*lc» o fcKBB "C fc 

y. H5l4H3|c^-r*«icoV-V|»Jc»ofcKffiBI"e 
fey. B6l*ttK£;hfcSttia>¥BB-Cfc«. 
10 [0024] 01 &t5H2^-TJ:5fC. &«1<D*ffi 

BttlcBtffe{EBB-eft«. **Jfc»ttf=«*U— Wp 

Pt **5*T U— tf*L* S*5 1 izBI* L T«lt«tt 7 £ 

[0 0 2 5] U— tfatL^WBf^S^-OSlC^oT 

20 1t&o Zjifcfcy* [U 3 ~m 5 ic^-r ^ 5 7 

*i£o *S8Jfi»fflf=«*u— 1fJnx**i*. gjfiitfu 
— !f5fcLtBJtt-r*ztfzJ:y»tti SM*ttSI 

7£ff2j£LTU£ 0 J:ot, Sffil 0^®3-£3c52 1 

&m 3 -^5® 2 1 C i: liftL^o 

[0 0 2 6] Sffil <7)«lef^CfcL^-C. WBf^-*«Bf l^jE 
30 ^<&^>tmW.Mt s t<DiS l ^^tl^(D^. 06lC^ 
■T<fcdfcitlS»/h*«:*-e»«1 *«BfTr«ci:3^-e* 

c: ft < Sffi 1 0)WBf*«Wtt4: ft*. 
[0 0 2 7] ftfc\ »K««$E^i:L/=S«a)«)Bf 
I*. ^iy/i<txbh«o -or*. 3cK«tt»A 
K«fcA*Mft*^BUP**i«^ilz*y. 3cS^ 

* 0 A»Mft*^aiiD**L*ti4. «x.li. Sffio^JKr 
fey. JMEicaM*#it*zfcfzj:yi!ns*tB** 

*cfcl=*y, M«K«IBd&LT«««KB»n 

t^^. gtMWtfi o-etRiftg-cfcy. &&L<om.frtf 

7?pJffi<!:ft£o ftfc\ C0)S«Slcai4i*ii$ti. 

*®micteLNT. acK««2&<^fll**fr^ftL^»±a) 
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/ \^<D^3}«:0 x y \tm < ft * flfllS] f c fe £ CD T% 

[0 0 2 8] $T\ *S8J6»JlfZfe^T*3fcT»J|xrcj: 
y»***i*ait*l*i:Lr % *CD (1) - (3) #fe 

(W^tf^^X^LiTaOa^feft^umtt 10 

ft) a)«»i=**jSt*b*T. «%jAr=«(t«*Aitt 

Jt*<1 x i o 8 (W/cm2) m±-e^o/t;ux«^1 sJ^JL 
TGXfefr-eBMrt"*. ccD/^uxig(D;*:^£i£. 

«tt**i:**ooaMEic*tfft5fy-s;«.*itrfc. 

*tf 1 x i 012 (W/cn) 2) -efe^So /^X«ttfliLtf in 20 
s~2 O Onstf*?£Ll>o ftfc\ ^^qROxiCci:^^^ 
^^««a)»fiE(4. ffllxli. m 4 5 Q U— if JftinxWSS 
^IXS (1 9 9 8*. 12^) 3M-SI2 8l 

[0029] **ffl#f*. «JHME£*^**a>**s 

(A) it:/Wl/7^X (HMD #77 (»*7 
OOp) 30 

(B) U-if 

%■ : *»#U— tFaiSNdiYAGL/— 9 s 
SKft : 1 O 6 4nm 

U-1f*^#v hRffiW: 3. 14xio-8cm2 

fBfi^S : QX<< y^/^UX 

ItyXLflttM: 1 OOkHz 

AjUXffi : 3 0ns 

fcB* : tli*< 1mJ//<;UX 

U-if3fep a 0 M : TEMoo 

: Hf&fil* 40 

(D) S*SA<«M*tl^«g^(7)^StiS® : 1 O Oram/ 
& 

[0 0 3 0] H7i*±E«»©«**»-r^^7-efc 

u—tf*fto>-e«*siaf4fcr— ^/^^-Bft-eftSFtL 
«tttti/^uxa>u— if^fr^ystEcortfflfzj^fiE 50 



t^tf-^ fiSlftffl U>X (C) (DfS^jb<1 OOfg. 
■ □ft (NA) ri<0. 8 0<Dif^T-fc£ o ^t??* 

BflDft (NA) #0. 5 5(Dig^&£ 0 fcf~*/<? 

— MEtfio" (W/cm2) sg-eiiSfia)i*ia5fz^^^ 
^XtK*;/ ha<&£U e-^/<r7-Sg^^<ft^lc 

[0031] *S6J6^ffiicfi6*u— tPipxicfct^ 

•3lvcB8~B1 1 Sffl^tHffltS. H8lcSM-*5 

s«i co^Di3<t*®2 i fciijfsu. iei i fc^-r^a 

[ O O 3 2 ] ( 2 ) *H«JaA<j8j»«i^ffittECDa^ 
U-1f3fc££iS («Atfi/y a>0)J:5 ft 

1 x i o« (W/cm2) J^±T^O/<;UX(«S^1 iis&TO) 

*ft-eiB«fr«. -tirc*ysig(7)i^gp(i^^qailx!c 

^»»*Jt4«KfcLfc«l*t^5cfc4,T**. *fc* 
o*y % m»il»6Mm 

x 1 012 (W/cm2) "C&^o /^I/X«l*«iLfi1ns~2 
O OnsA<$?$ Ll\ 0 

[0 0 3 3] S/"J 3>^x/\<Drtffi-t?»M 

»«««3&<»***i*citSH|f=J:yitBLfc. 311$ 

(A) S*K : i/y Z3>Ox/\ (H*3 5 0p, M4-{ 

(B) U-if 
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: *MM*u— *BSNd:YAGU— 
: 1 O 6 4nm 
U-1fftX7K^ hBrffift: 3. 14xl 0 -8cm2 

MkUZLBttA : 1 OOkHz 
/<JUX*g : 3 Ons 
Ihtl : 2 O J//1/UX 
U--1«ca a nfC : TEMoo 
**Wtt : E«S* 

(C) SI*;JBU>X 10 
fg^ : 5 O fg 

N. A. : O . 5 5 

u— - tf3fca«fc»-r*asia* : 6 o/*--t?> h 

(D) SiS3b<KS**i-5Ka&<0»Biia : 1 o Orrm/ 

Hi 2 f4±fMH*-ea> u— if*oxicj:y«]»f**Lfc*>u 

§o v'Ja^i/M 1 (Dn0lc»HA31«K i 3*^ 

s^nci 3a?®*^fS]a)X#*(*i oo//mgj|r$i 20 

[0 0 3 4] SHA9«Ri«l 3A^*T-BkJttlZcky»flt 
Z*ltzZLk&&i*tt&o HI 314. U-1f3fca>»*ii/ 

3 e fefeU i/'j3>ifiO«Mi:IMHfh© 

y 0>J?<?*ttf 5 0 j*m. 10 0//B, 200/im, 

500//ra, 1 0 0 0//mO)&*leoiNT±lE[II&£^L 

feo 

[O0 3 5] Nd:YAGU-1fa>»ftT»fc*1 O 6 30 

4nmf::fcl^t\ v 'J =a >*ffiO>ff^36< 5 O O v mJsJLTtf) 

> u 3 >sfi<7) wsp-eii u— y 3fe*< 8 o % m±s 

ifit* 5ziW« e mi 2(c^-Tv , J=i>'!7x/\i 1 
<7>J5*I43 5 O jinrCft«a>-C % ^Sfc^iRilXlCj: 

fflasffitti 3[4v«jzi>ox/\<D*/DM3a. o*y^® 

(4. J?* 2 O OfimOisiJ 3>^x/\*»*|::-*--5£ % 

»"c«MR**L*a)tt«3^-c*y. s 

spicf&js (o*y u-if*icj:«a*©iipi»-c»iii«i3i 

««jWBJ«) **Lfct,0)-ci4*c<. »MA9«|itti 3# 

y Mt«*ifc c i 

*&R9tflE£S6 6j|& (2000*4^) 

S73KD rea»/^xi/- 1ff::J;£i,y a>0jQi 
^ttPffij IcEBSfiTl**. 
[0 0 3 6] v'Jzi>Ox/\r4. ;§15£fllSMiifc£ 

LT^@*fS]lC|Sjjb^Tim£$£££t*\ ^0)S?1 50 



titf > 'J =i >0 <b»®lciij^-r -5 Z ^ [z J: 

Sic*^B]jn**i*ctirj:yaft-r«Ji**** 0 ft 

*t^a>a^t»HtfflSfil«ii^x/\<ortap<D^icj^jS* 

*U <iOBrf£<Dtt»T®f4H 1 2<D&5\zAm~0ft»Htm 

[0037] ( 3 ) &mm&tf®tirmm<m®o)Wi'£! 

U— tf#£*« (fflxlitf^X) (Drt»lc«3fcjjS$**3 
i*T\ *5tej&(cfcMt&m!Kiffij6<1 x 1 08 (W/cm2) J*l 

ft««^»*a?*L*. m^5£g<D-t(E<it<t LTI4. ffl* 
(41 x 1 o*2 (W/cm2) /<;ux«I4«ictf 1ns 

lel"Ftf»*L<. 1psJ2ns&<* &lz»*Ll\, 
i»ICcfc*H»r*as<b«J«©»«l4. fflx.ll H4 2IS1U 
— IfRlKIXWSE^IfcXK (1 997$. 11fl) (D»1 

0 5l~f 1 1 in<& r^xAh»u— if— B8»^«k* 
#^xrt»^©#Bfi««»J*j l=BB£*iTl*«. 
[0 0 3 8] *\z % ^SUKMI^JIMCKB-rc. * 

Silte^ffiicfig^ u— tf*pxsgfcoixriftwr*o hi 
4fizo)u-ifAnxSgi oo<D«H5UlfiEH-efc*c u 
— tFinxge 1 O 0(4. »f3ttL***-r4 u— tf* 

fettle U-1f3tBl 0 1 £MM-«U— tf%B«ti||R1 

te0)fa]^^9 0 o mx-Z±5\zWZWZ*itz¥<<<?n<< v 
OSl=7— 1 03ir, n-f -/^ ^ ^— 1 03T*Slt 

$tLfeU~+f*L$-^-r^m*ffiU>Xl 05t,S 
3t^U>Xl 0 5-em3t^tlfeU— tf*LMH»aF*l* 

s*s 1 A<ttM$tL^«£a^ io7t, nm^ io7sx 

«**Rlfc»Bi*ii-*fc«>a)XHx«T— i^l 0 9<b. KB 
(DYfflX^f-v 1 1 1 t . «g£ 1 O 7 ^Xffi&mffi^ 

rafeiix^*ztt^raiz»Bi$^sfcto<DZttx^=i;i 

1 3«b. Ctlb£O0Xf-V 10 9, 111,11 30) 

»«i*«iai-r*XT~s>«»»i 1 5<t. £fiax.£o 

[0 0 3 9] Sffil (4v'J=l>^x/\T*fcy. ^0)^® 

3fci4«»(Di°iK§P2 (n*"r/ux) mmztixi^ 

^)oSffi1f4, f(D8®2 1IC?«<y^7-fJI/A4 
(tt^v-K) 4<tty{tlt&*u S®2 l7b<U-1f3feL 
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trio t <d £ ffl m tl i*s#*<;k u tub e 

[0 0 4 0] Z|ft^fS](iS«1CDK@2 1 <hS£-f£^ 
fSjtfc&o ctot, Z|4Xf-y 1 1 3*im5fo\~&m 

:£|p](0^®!][*. Sffi 1 £X(Y)8ix^— 10 9 (11 
[004 1] u-if 3fe3S louint /<;ux u-if 

ft«**-r«. 2K«rt<1 O 6 4nm<DNd"YAGU — If ^rffll 1 * 

T*&a 0 si 5i±2V i/>y^-r;uA4o>»*aia*w 

<;UA4I*. Nd : YAG U— If CD jRfiA< 1 0 6 4nmCD<t£. 
7 0%^|gx.^SiS^fc^-<i:A<^^ e U— tf&SB 20 
1 0 1 lzmi^&ZttfX-£Z>ls—*fh It, -CDte. N 
d:YV04U-if^Nd:YLFU--tf^fc^) o U-tf3fcJBI*. ^ 

[0 0 4 2] u— ifAnxgBi o ofi^bic. «a^i 

[^iag*4xfc«r^ffioe-Ax^u^^ 1 1 9<t. £ 
ixSc e-Ax?'j'^ 1 1 Btmitmu^xi 05 
^coKfc-sr^^p-f^^s^— 1 o3*<eb**i-ci* 

e-AX^U^^ 1 1 9 1*. pT«3t*l(7)^^^JS 
*«1 1 7^b«±LfepIffi5feJgfie-AX^y i 

•r^c *fc\ k«i **a)*ffi3iz«rt**ifc«»a)iHi 
Mtti-«DBn2na)nw (t^ss2i±) . & 

Xf % f JilcBtriME 1 0)S92 1 ±lzRjfc**i*. 
[0 0 4 3] WJDXgBl 0 0f*£bfZ. e-AX 
1 19. ^^P-f7^57-1 0 3 

fflu>xi o 5 ^ n c*«±i=m* *Lfc««*^ 1 2 

1 &l/S&U>X 1 2 3 £d*_£o S«If 1 2 1 £ L 
T(*fflx.l*CCD (charge-coup led device) ^j&tfe 5 c 
W^7^>5§m8l2 1 £BWLfc^«3fett 50 



0&t*3fel*. !63feB3U>Xl 0 5. ^^P^7^S7 
-10 3. t-A^^'J'^ 1 1 9^SiSL. f&«U> 
XI 2 3T?»«**LTlt«*Tl 2 1 T?»***U »« 

[0044] u— WnxftBi o oi*££lc. J§«Si^ 
«««« i 2 5 b+ u-ifJUoxgfi i o o£<*£«3P"f 

&±{*©JtSlgP 1 2 7<t. ^E-^ 1 2 9<t. t«a.£ 0 Si 
*»1 1 7-C*±LfcWa*<D«jfll36«B2 1±l=*to 

it&tc&bcDm&T—* £anrr*o z<Dm&T-**& 

IZLTX-7 1 — 9MMM 1 5^Z$4Xir— v 1 1 3£*f 

■s«iw-r*^ir=cfey* w«#<0£j£;&*£B2 1 1^5 

«fc5lc-r* 0 J: or. i«f-*«I»1 2 5(*;*-h 

-*4MH»12 5I*. i«f-*S*:L-CW2 1© 
tt*B«*0>BBT--* ^KDBflH*— *I4 

1 2 7 ici^b^. iftMWtfMAltfft 
S*U 1 2 9(c&b*l£ 0 dtllc^ y. 1 

2 9 lzffi:fcH«*3&t«5tSjh.*o 

[0045] 1 2 7 |C[*. Xt— 5?tHH» 1 

1 5 3^80)^— £. Jt^^f— ^^SSP1 2 5^&0)|ft 
7 s — *«*<A***U CfrbCO^-* feSlcLTU— if 

#B«»an 02. mhh%bi 1 7&t/x-7 L — i/tffli 
»1 1 5 z tic *y* u— ifltaxMM oo 

£ot. £«Sfl»6fli 2 7(*=i>tf3. 

[0 0 4 6] *j|lfi»»iz«4u— iflnx^as- 

si^-r^o mi 6i*. zou— ifttx**eKH-rftfc 

[0 0 4 7] SfilM^v>^7^;UA40 

A 4 (C» LTaWft»*Xf*fflll|R(D^ttt^afta) U— tf 
*L* JB±f 5 U-1f3fea5 1 O 1 ^SS-T ^5 (S 1 o 

i) o kki s.t;^Yi»y^-f;uA4(7)i5*^ 

;uA4(DJSSf^<t^S(cLr. S« 1 ozfft^fsio^ifi 
(S103) . z*vi*. u— *fjti<»mit& 

1lctey#lfP»tifc4f-fv>^^-f;uA4fl!)*ffi6 (U 
— 1f*L0>!H»«a>ffi) fc<i®-r^U-if5feL(7)m3fe^^ 
S*4: Lfc*«1<DZtt*iaja)»B]ft-efc*o zo^Bi 
B^£»«ffff 1 2 7fcA^i-r^o 
[0 0 4 8] Sffi1(73*®2 1 y>^7^;U4 

^^xtdlcU-if^xSgl 0 00)61^1 0 7ICKB 

■r^o fit, cftffljiai i 7^&Rra***±*-fr 

tSffil &mw-fz> (S105) , BW**ifc«Bf*£ 
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^-f>5£^frgffi1 (DK®2 1 £Jg&ffHM 2 1 (Cj: 

fflJI 2 5 (itKSfflftS 1 1 7 0pT«3t<DHig^y< v> 
■T4 (Si o 7) o 

[0 0 4 9] CKD&^-x— * I4*-T-- 5*1W»«S 1 1 5IZ 
SlzLTZtfiX^-vl 1 3SZ«l»lRia)»l)*14-* (S 

109) fl ztiiz&y^ mtmatmi i i<o^%om 10 

jfi^y-f i/>y^-r;i/A4CD«ffi6lcffilB-r* 0 
jttt-r-^fcJMH 2 5(iffi«-T-^lcS^^T, SOW 
^ ^ > 5 1 COS® 2 1 <D&*im& J r—$ 

i^^isf-^ (i±<*«fjfflia5 127$ 

ftLT=E-$ 1 2 9lCj£b*u Z.tl\Z&i)*=-$ 1 2 9 
[0050] £f*ft]®3ffl5 1 2 7lC(i^A6X J r^^Sl 0 

v?i 1 3 rcjiyatsi £z*a;*ia] csi^ti (si 1 

1) o 

[005 1] ^IC U— ff#«1 O 1 tP5feL^ 

«**ii-r . i^-if&L^gffi 1 cos® 2 1 osjbtFS 

u-if3fcL(*. y-rv>^^-r;uA4fcMLTSia 
ttS-^-T^fc*!). ^v>^^^;UA4-C(il5i:A.^ 

v>^^^;UA4^LTS<fi1(7)K®2 1 30 

gLTl>£<D-e. SBfefliS«lJ|E 1 3[±S*S1 <7)rtSP!C0) 
^■»fit**L«. -<0<t£. IUKfflJ2liS<fi1 OSS3IC 
»*S4i-Cl**fcJ&* Iili»ffl2$ U-1f3feL^t>«H|-r 

»^»»»t»l»jh**i*. fir, I12 10»$ 

IO x«A«r— S?1 0 9*>YttX-T— 5> 1 1 1 

T. »HtfflSfiHttl 3£fflBrFJE^-r:/5fz»3 < fc3ic 

at«ia>rt»fc^«-r-& (si 1 3) 0 40 

[0052] fit, SftlSMfS^'fVSI:^ 
Tffllf4CifCj:y % Sftl (S1 15) 0 

^lc#«-r*- D wO-fc** ««/ "J a 
</^-r;uA4ictty#r+&4iTL^«fctf>, T^mtf* 

[0053] *nffi^®<oja«sKwr*o ztiiz^H 
it. **^flftitttfi^si±*ft#^oa«i a>w«sfc 



5fz|BltLTlv5o fit, Xtt^f-v1 0 9^ 
f-v1 1 1 fc»Hi*#*cil::,fcy. ftftAPCtilK 

5i=»or»«i tt!*zfciccky. tbttW/J^*ft*-c 

S® 3 |z«Bf t -f > 5 *>> t> ^Mifc^«*ftH*i * £ 
[0 0 5 4] Sfc. *SESfiJKfflI=J:tltf. Sffi1!C^5fe 

itu-ci^c .tot, /^u-ifftLttiiisaa 

[0 0 5 5] 13l±KWLfcJ:3lc*SIJ6«l=«fc*ttf. & 
ffi 1 <&^® 3 lc«J»rP^-f> 5 ^ &^*tfc^!&««:«l 

&«jyw-r «Brz*«/<*— >3W»«* 

*»nicj:*if<. as^ww-r^-tfCcfcyftsis+L^ 

[0 0 5 6] *3IJIE»lllCck*tIi. SffilcD^JKr 

»(*^^^i:«c*«i«HI±0!)MW^** o ) $/h^<T* 
-^(cj:y, -«ccoS*5l^b^S*^4SD D aO 

[0 0 5 7] **Jfi»ffllZcfc#ttf. 
[0 0 5 8] 

»«t«K-r«c4:l=J:yft«**t*»a («x.(i. ¥ 
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[0B<z>ffittttK9i] 
-9 s inx«f 3 0>»ffia>¥ffi0-r?fc -5 „ 

[12] 01 lz^-rS«©ll-ll^ir;a-ofcBi®ll-e36 

■5c 10 
[05] 03lc^gffiOTV-VfSSI=;Gofc»rE0-efc 

[0 6] ^SUfi^l-M-SU— tF*nX^5£|Cj;oT«JBf 
**i.fc»£<D ¥® 0 V & & o 

[0 7] xmrnnmizmzis— ^aa^m^nn^nm- 

im s ] xmrnrnm-mz u— tfAnx^ro^ i mic 
*m s sis© k sn -e & & o 

[0 9] ^fSJSBiglclS&U— tfiPX^©m2XSlc 20 

[hi o] *mmtem\zmzis— tf*px^5so>m3x^ 
icfci+^stecoBfaia-cfc-So 

[011] *9KlK»ttl=flE« L if*PX^fl)«g4Xig 



[0i 2] *Hte»$!gi^^u— tFtox^jfeicfcywwi 

fc0"Cfc-5o 

[013] *X!tJgtti=fll«L/— tfirax^airfcit^u 
[014] ifcHifcJKSglcGia U— !fJjDX5£e<D«BS«l/£ 

0- efc-s. 

[0i6] *sufe»ni=flE«u— ifftix^jfe^^-r^ 

[017] *3!i£ff*$g|cfli&U— tf*DX^5£lcJ;oru 

— tfjrax* © jSSttsaatstsE $ #t?sffi©wf ®0 v & « . 

[01 8] **16»J8I=«*U— +f*DX^lCcty«iBf 
SIfiE'EC/<iS'->^Si^-r-5fctoCDStSCD¥®0T?fci)o 
[^#<DSi^] 

1- *8L 2-I1BSP. 3-a®. 4-*V«»^:7.r 

^a, s-«iR^3e5-r>, i 3 -?eittffls«s«, 21 

-as, 1 0 O-U— tfJOXgM. 1 O 1 ■ -i>— tf* 
15. 1 O 5-Jfc3fefflU>X, 1 0 9-XiiXf-y, 1 
1 1-y«7f-'A 1 1 3-ZttX-x— : L-U— +F 
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